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Aim of the study: To review the current indications, to establish predictive factors of success and the
safety of LC as a day-surgery procedure.
Methods: Randomized clinical trials were searched on PubMed between January 2000 and June 2008
using ‘‘laparoscopic cholecystectomy’’, ‘‘day-surgery’’ as keywords.
Results: A total of 20 trials was identiﬁed and analyzed. The indications for LC in day-surgery unit were
symptomatic and chronic cholelitiasis without evidence of common bile duct stones; acute cholecystitis
and pancreatitis cases were excluded. The trials considered as inclusion criteria: ASA score, BMI, social
aspect and the preoperative workout included: abdominal US, liver function tests and routine preop-
erative tests, while the results considered the reasons for hospital stays and for readmission and
measured patient satisfaction; some trials included analyze of costs of LC as day-surgery procedure the
role of the surgeon’s experience.
Discussion: The present study conﬁrms that day-surgery LC is safe and feasibility in selected patients;
serious complications are rare and most frequently prolonged hospital stay and the readmission are
connected with minor and more easily controlled complications or social reasons.
Outpatient surgery requires careful planning and preparation in order to reach acceptable patients’
satisfaction: preoperative workout is extremely imports allowing to reduce errors selection. Considering
surgical training, it has been demonstrated that in the centres in which the trainees are involved in day-
surgery LC there not signiﬁcant difference in terms of number of complications, patient outcomes,
prolonged stay and readmission.
The adequate control of pain, nausea or vomiting is essential component in day-case LC service and it is
possible at home after LC.
Conclusion: Day-case laparoscopic cholecystectomy is feasible with an acceptable discharge rate and
level of patient satisfaction. The success depends on appropriate patient selection and on well-trained
staff and skilful operative technique together with safe anaesthesia.
 2008 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Laparoscopic cholecystectomy (LC) has been routinely per-
formed since 1989 and it is now considered the ‘‘gold standard’’
treatment for symptomatic gallstones and acute cholecystitis.1–3
Although many recent studies demonstrated that laparoscopic
cholecystectomy as day-surgery procedure is safe and feasible as
well as cost effective, it is notuniversally acceptedand this concept is
still debated in many countries. For these reasons day-case LC has
been adopted in the USA and in sporadic United Kingdom centres.francesca.rovera@uninsubria.it
ciates Ltd. Published by Elsevier LtAmongthemainconcerns for theuseofLCasday-surgeryprocedure,
severecomplicationssuchasbleedingandbileduct injuryaswellaspain
control, postoperativenausea andvomiting are themost importantone.
2. Aim of the study
To review the current indications, to establish predictive factors
of success and the safety of LC as a day-surgery procedure.
3. Methods
In this reviewrandomizedclinical trialswere consideredand they
were searched on PubMed between January 2000 and June 2008
using ‘‘laparoscopic cholecystectomy’’, ‘‘day-surgery’’ as keywords.d. All rights reserved.
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hospital stay, readmission, pain, nausea and vomiting, quality of
life, return to normal activity and to work.4. Results
A total of 20 trials were identiﬁed through electronic searches in
PubMed.
The mean of participants of the trials was 193 (range 86–356)
and the mean age was 47.2 years, ranging 18–70 years.
The indications for LC in day-surgery unit were, in all trials,
symptomatic and chronic cholelitiasis without evidence of
common bile duct stones; acute cholecystitis and pancreatitis cases
were excluded.
All but one trial considered as inclusion criteria ASA I and II
(American of Society of Anaesthesiologists), while one single trial
also extended inclusion to ASA III patients.8
Only three trials did not consider body mass index (BMI) as
inclusion criteria3,4,8: in details patients with BMI> 32 Kg/m2 were
considered not eligible for the day-surgery setting and in the
considered paper the mean of BMI was 26.5 Kg/m2 (range
24–31 Kg/m2).
For all trials the preoperative workout included abdominal US,
liver function tests (bilirubin, transaminases, g-glutamyl-
transpeptidase, alkaline phophatase) and routine preoperative
tests such as blood tests, EKG, and chest X-ray.
Only two trials1,3 did not consider social aspect in order to
include the patients, while in all other studies the presence of
accompanying persons, acceptable distance from the hospital as
well as 24 hours assistance by an healthy adult were considered
mandatory to be accepted for day-surgery LC. In half of the trials
patient’s education regarding the outpatient nature of procedure
was considered essential part of the protocol and it started by the
surgeon during the ﬁrst visit.
In only three trials intraoperative cholangiography was
routinely performed.1,4,5
None of the trials reported any casualties or major intra-
operative complications (bleeding or bile duct injury).
In six trials conversion to open cholecystectomy was necessary
and the main causes were adhesions or not clear anatomy at the
level of the Calot’s triangle.
There was no statistically signiﬁcant difference among the trials
in terms of prolonged hospital stay (overnight or longer admission).
The main reasons for hospital stays were uncontrolled pain, nausea
or vomiting, conversion to open cholecystectomy, presence of
abdominal drainage, intolerance to diet and social reasons (doubts,
insecurity etc).
Even for the readmission rate there was no statistically signiﬁ-
cant difference between the trials; the main causes for readmission
were neck pain, intra-abdominal collection, bile leak and bile duct
stones.
Only one trial1 did not consider tolerance to oral feeding as
criteria for discharge.
All trials measured patient satisfaction after day-surgery
procedure by phone interview or with speciﬁc score-scale,
obtaining positive feedbacks.
Six trials4–9 focused their attention on overall costs of LC as day-
surgery procedure; they all demonstrated a signiﬁcant saving once
compared with the standard overnight or inpatient procedure,
even when complications occurred. Indeed a cost saving ranging
from 11% to 46% was reported.
Finally, four trials2,4–6 considered the role of the surgeon’s
experience but none was able to demonstrate correlation between
experience and results.5. Discussion
The present study conﬁrms that day-surgery LC is safe and
feasibility in selected patients.
Outpatient surgery requires careful planning and preparation in
order to reach acceptable patients’ satisfaction.
Preoperative workout is extremely imports allowing to reduce
errors selection as well to increase patients’ conﬁdence and to let
them fell more secure by physician’s examination reducing risk of
prolonged hospital stay due to social reasons.
Patients were general selected based on their ﬁtness for surgery,
proximity to hospital and the availability of a responsible adult to
nurse them once discharged.
Those who had previous upper abdominal surgery, a suspicion
of common bile duct stones or presenting with acute cholecystitis
were generally excluded from LC day-surgery.
Although some authors demonstrated that day-surgery LC can
be safely performed also in the elderly (>70 years) and high-risk
patients (ASA III) most of the published experiences agree that
limiting to young and ﬁt patients allow to reach high chances of
success.
Teaching and training, that are particular important in
university hospital, must be carefully considered: some studies
demonstrated that in the centres in which the trainees are
involved in day-surgery LC there not signiﬁcant difference in
terms of number of complications, patient outcomes, prolonged
stay and readmission; it is also desirable that trainees be exposed
to all aspects of outpatient surgery, including patient selection and
practice administration; it may also advisable to limit the partic-
ipation in day-surgery to advance trainees, as it allows to practice
many procedures that are commonly required in the surgical
curriculum.
It is important that the procedures are performed in the
morning in order to ensure proper postoperative recovery prior to
discharge: it has been demonstrated that LC carried out after 1 pm
increases the risk of admission.
Serious complications are rare and most frequently prolonged
hospital stay and the readmission are connected with minor and
more easily controlled complications as wound infections or neck
pain.
Intraoperatively prophylactic analgesia using morphine/dia-
morphine and diclofenac, if not contraindicated as well as pre-
emptive analgesia can be used in order to reduce postoperative
pain; local inﬁltration and intraperitoneal bupivicaine hydrochlo-
ride have also been proposed.
Postoperative nausea and vomiting is a complex multifactorial
problem where predisposition of the patient, type of surgery and
anaesthetic agent, use of postoperative opioids, ﬂuid administra-
tion. The success of day-surgery LC lies in the multimodal approach
in managing postoperative nausea and vomiting: ondansetron has
beenwidely used (the lowest dose recommended is 4 mg and, as its
short-acting, its best given at the end of the operation); dexa-
methasone is also been demonstrated as effective against post-
operative nausea and vomiting and in reducing pain, fatigue and
the duration of convalescence (minimum recommended dose
8 mg); combination therapy of 5HT3 with dexamethasone has been
shown effective.
It is demonstrated that adequate control of pain, nausea or
vomiting is possible at home after LC: only a small proportion of
patients used parenteral analgesia offered at home in some trial;
the trials that used non-parenteral medications to control pain,
nausea and vomiting had low prolonged hospitalization rates and
the lowest readmission rates. An effective non-parenteral protocol
for control of pain, nausea or vomiting is essential component in
day-case LC service.
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of being discharged on the same day of the procedure is a very
signiﬁcant reason for prolonged hospitalization, the grade of
satisfaction is often high and LC procedure is acceptable to patients
and their relatives and the return to daily life is faster compared
with inpatient procedure.6. Conclusion
Day-case laparoscopic cholecystectomy is feasible with an
acceptable discharge rate and level of patient satisfaction.
The selection of patients is important, especially at the initial
development of the service; with experience, selection criteria may
be broadened to wider spectrum of patients.
The success depends on well-trained staff and skilful operative
technique together with safe anaesthesia and, ﬁnally, it depends on
appropriate patient selection and education.Conﬂict of interest
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